N6-methyldeoxyadenosine residues at specific sites decrease the activity of the E1A promoter of adenovirus type 12 DNA.
The activity of eukaryotic promoters is highly sensitive to site-specific modifications by DNA methylations. We have used the E1A promoter of adenovirus type 12 (Ad12) DNA to investigate the effects of methylations at different promoter sites on its activity. The chloramphenicol acetyltransferase gene has served as an activity indicator. Activity of the E1A promoter is lost or markedly decreased by deoxycytidine methylation of two HpaII (5'-C-C-G-G-3') or seven HhaI (5'-G-C-G-C-3') sites upstream from the 3' located T-A-T-A signal. There are two T-A-T-A signals in the E1A promoter of adenovirus type 12 DNA, one T-A-T-T-A-T sequence starting at nucleotide 276 (5' located), a second T-A-T-T-T-A-A sequence starting at nucleotide 414 (3' located). Deoxycytidine methylations at two AluI (5'-A-G-C-T-3') sites downstream from the 5' located T-A-T-A signal have no effect on promoter activity. When one EcoRI (5'-G-A-A-T-T-C-3') or one TaqI (5'-T-C-G-A-3') sequence at 281 base-pairs upstream or 61 base-pairs downstream from the 5' located E1A T-A-T-A signal, respectively, is deoxyadenosine methylated, the promoter becomes inactive. Deoxyadenosine methylation at one MboI (5'-G-A-T-C-3') site, which is located 127 nucleotides downstream from the 5' located T-A-T-A signal, fails to decrease E1A promoter activity. There is no conspicuous anatomical relation of any of these sites to the two presumptive enhancer sequences in the E1A promoter. We conclude that 5-deoxymethylcytidine or N6-methyldeoxyadenosine residues have to be introduced at highly specific promoter sites to inactivate the promoter. These sites are probably different for different promoters.